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Specification 
1. Title of the Invention 

CANCER DIAGNOSTICS APPARATUS USING LASER BEAM PULSES 

15 2. Patent Claim 

(1) A cancer diagnostics apparatus using laser beam 
pulses, comprising a cancer treatment apparatus in 
which the tip of an endoscope having a light pipe for 
transmitting light from a light source for treatment 

20 and diagnostics and an image guide for observations is 

positioned opposite a cancer focus zone that was caused 
in advance to absorb a photosensitive substance having 
affinity to the tumor so that the treatment of the 
cancer focus is conducted by illuminating a portion 

25 thereof with laser beam pulses from a first light 

source, said cancer diagnostics apparatus being 

2 
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characterized by being constituted by providing said 
cancer treatment apparatus with : 

a second pulse light source for diagnostics, which 
sends pulsed light to said cancer focus via said light 
5 pipe; 

a switching device for switching the operation of said 
first pulse light source and second pulse light source; 
a spectroscope for spectrally decomposing the 
fluorescent emission of the cancer focus picked up by 
10 said image guide for observations and obtaining a 

fluorescent emission spectrum; 

a spectrum imaging device for imaging said spectrum, 
an analysis and display device for computing the output 
signals of said imaging device and graphically 

15 displaying the spectrum; and 

a control unit which conducts control of the pulsed 
light emission of the second light source and control 
of said imaging device causing synchronization with the 
light emission of said second pulse light source. 

20 (2) The cancer diagnostics apparatus using laser beam 

pulses, according to Claim 1, wherein the 
photosensitive substance having affinity to the tumor 
is a hematoporphyrin derivative. 

(3) The cancer diagnostics apparatus using laser beam 
25 pulses, according to Claim 2, wherein said second pulse 
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light source is a dye laser with an oscillation 
wavelength excited by a pulse laser of about 405 nm. 

(4) The cancer diagnostics apparatus using laser beam 
pulses, according to Claim 3, wherein said pulse laser 

5 is an excimer laser. 

(5) The cancer diagnostics apparatus using laser beam 
pulses, according to Claim 4, wherein said switching 
device is a shutter switching the excitation of a dye 
laser generating a first laser beam pulse and a dye 

10 laser generating a second laser beam pulse with said 

excimer laser. 

(6) The cancer diagnostics apparatus using laser beam 
pulses, according to Claim 1, wherein said imaging 
device for imaging a spectrum is an imaging tube 

15 conducting horizontal scanning in the direction 

perpendicular to the spectrum spread, 

(7) The cancer diagnostics apparatus using laser beam 
pulses, according to Claim 6, wherein the analysis and 
display device for computing the output signals of said 

20 imaging device and graphically displaying the spectrum 

integrates video signals for each scanning line of said 
imaging tube, computes the intensity of spectrum, and 
displays it as an intensity distribution graph. 

(8) A cancer diagnostics apparatus using laser beam 
25 pulses, comprising a cancer treatment apparatus in 

which the tip of an endoscope having a light pipe for 
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transmitting light from a light source for treatment 
and diagnostics and an image guide for observations is 
positioned opposite a cancer focus zone that was caused 
in advance to absorb a photosensitive substance having 
affinity to the tumor so that the treatment of the 
cancer focus is conducted by illuminating a portion 
thereof with laser beam pulses from a first light 
source, said cancer diagnostics apparatus being 
characterized by being constituted by providing said 
cancer treatment apparatus with: 

a second pulse light source for diagnostic workup; 

a third white-color pulse light source; 

a light splitter for branching the image of the tumor 

focus picked up by said image guide for observations; 

a spectroscope for spectrally decomposing one of the 

images branched by said light splitter and obtaining a 

spectrum; 

a spectrum imaging device for imaging said spectrum; 
an analysis and display device for computing the output 
signals of said imaging device and graphically 
displaying the spectrum; 

a television device for picking up and reproducing the 
other image branched by said light splitter; and 
a control unit which conducts time-divided control of 
the pulsed light emission of the second light source 
and pulsed light emission of the third light source, 
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and conducts control to cause synchronization of 
imaging of said spectrum imaging device with the light 
emission of said second pulse light source. 
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